Three feline virus isolates were shown to be members of the reovirus group by their growth characteristics in cell cultures, physicochemical properties, and appearance under an electron microscope. Their close serological relationship to, or identity with, human reovirus type III was revealed by hemagglutination, hemagglutination inhibition, serum neutralization, and gel diffusion tests. One feline isolate (636) was pathogenic for suckling mice.
Feline stock virus was produced in LLCMK2 (rhesus monkey kidney continuous cell line) cells for physicochemical characterization and serum neutralization (SN) tests and in BHK-21 (baby hamster kidney continuous cell line) cells for hemagglutination inhibition (HI) and gel diffusion tests. The same cell system was used for production of human reovirus types. Virus grown in LLCMK2 cells was frozen at 7 to 9 days postinoculation (DPI), thawed once, and centrifuged at 1,120 x g for 15 min at 4 C. The supernatant was distributed in 1-dram screw-capped vials and stored at -70 C until used. Control and inoculated BHK-21 cell cultures were frozen at 4 DPI, thawed, sonically treated, and centrifuged as above. The preparations were concentrated 10 times in polyvinylpyrrolidone (A. H. Thomas Co., Philadelphia, Pa.) and dialyzed against phosphate-buffered saline (PBS) at pH 7.2. The preparation was distributed in 1-dram vials and held at -70 C until used.
Cell cultures. In addition to primary cat kidney cells, the feline isolates were passaged in primary cell cultures of rhesus and green monkey kidney; guinea pig lung and brain; rabbit lung, kidney, and testis; and in continuous cell lines of L2 (mouse fibroblast), LLCMK2, and BHK-21. Growth medium consisted of Melnick monkey medium A with 2% fetal bovine serum (FBS) for monkey kidney cell cultures; Eagle (Hanks base) medium with 12% rabbit sera and 10% tryptose phosphate broth (TPB) for rabbit cell cultures; and Eagle medium with 10% FBS and 10% TPB for guinea pig cells and continuous cell lines. Confluent cell cultures were changed to maintenance medium (Eagle with 2% FBS for all cultures). Growth and maintenance media containing penicillin (500 U/ml) and dihydrostreptomycin (0.1 mg/ml) were both adjusted to pH 7.2 with tris(hydroxymethyl)-aminomethane (Tris) (0.005 M/ml) buffer.
Antisera. Antisera were prepared in two separate groups: against the feline isolates, and against the three human reovirus types. To prevent possible cross-contamination, animals inoculated with different virus preparations were housed in separate buildings.
Antisera against the human reovirus types II and III were prepared in rabbits. At a later date, antiserum was prepared against the feline isolates in a second group of rabbits. Immunization Hamster-immune ascitic fluids were prepared against all three human reovirus types. The first inoculum (virus-adjuvant) was given intramuscularly. Three inoculations of virus adjuvant mixture were then given at weekly intervals by the intraperitoneal (ip) route. Ascitic fluid samples were collected from hamsters 5 to 15 days after the last injection.
Physicochemical characterization of feline isolates: heat stability (10, 24) and cationic stabilization (23, 24) . Stock virus was diluted 1:10 with Eagle medium adjusted to pH 7.2 with Tris (0.005 M/ml) buffer. Half of the dilution was mixed with an equal volume of 2 M MgCl2, and the other half was mixed with deionized water. The mixtures were incubated 1 h in a water bath at 50 C. For control, the isolates were diluted 1:20 with Eagle medium (pH 7.2) and kept at room temperature (RT: 20 to 25 C). The mixtures were titrated with 10-fold virus dilutions in LLCMK2 cells. Unstained cell cultures were examined for cytopathic effect (CPE) 9 DPI. The titers were calculated by the Spearman-Karber method (6) .
pH stability, ether sensitivity, and chloroform sensitivity. These determinations were carried out by standard methods (10, 24) . Virus titrations were done in LLCMK2 cells as above.
Effect of antimetabolites. The antimetabolites used in this experiment were 100 gg of 5-bromo-2'-deoxyuridine (BUdR; 22), 1 Ag of dactinomycin (15) , and 1 lAg of mitomycin C per ml (14) . Hemagglutination tests. HA tests were done in a microtiter system. Twofold serial dilutions of 0.025 ml of virus were prepared with 25-gliter diluters in wells of U-plates containing 0.025 ml of PBS. To each well 0.025 ml of 1.5% erythrocyte suspension was added with a 25-gliter pipette dropper. The microplate was shaken gently and then incubated. Titers were expressed as the reciprocal of the highest dilution of virus which gave complete agglutination of cells.
Human erythrocytes of types 0, A, B, and AB and cow, sheep, horse, chicken, goose, rabbit, rat, hamster, guinea pig, and mouse erythrocytes were tested. PBS of pH 6 to 8, at 0.5 log1, increments, was used to test the effect of pH on HA. HA tests were done at three different temperatures: 4 C, RT, and 37 C. For routine testing, HA was performed at RT, with 1.5% human type 0 erythrocytes in PBS at pH 7.2.
Hemagglutination inhibition tests. HI tests were done at RT in a microtiter system, with 8 HA units of virus diluted in PBS at pH 7.2. Before use in the HI test, antisera were adsorbed at RT for 30 min each with human type 0 erythrocyte (0.1 ml of 50% erythrocytes to 1.0 ml of serum) and acid-washed kaolin (25 g of kaolin in 100 ml of saline, 0.1 ml per 1.0 ml of serum). Serially diluted sera (0.025 ml) were mixed with an equal volume of virus and incubated at 37 C for 1 h. After incubation, 0.05 ml of 1.5% human type 0 erythrocytes was added. Plates were shaken to suspend the cells, sealed with tape, and incubated. Antibody titers were expressed as the reciprocals of the highest serum dilutions that completely inhibited HA.
SN tests. SN tests were carried out on heat-inactivated serum samples (56 C for 30 min) by using constant samples of virus with varying serum dilutions. The stock virus was diluted to contain 100 mean tissue culture infective dose (TCID,,) units/0.1 ml.
Equal volumes of virus and twofold serum dilutions were mixed and incubated at 37 C for 45 min. A 0.2-ml portion of each mixture was inoculated into each of two confluent LLCMK2 culture tubes. Tests were read at 9 DPI. Neutralizing antibody titers were calculated by the Spearman-Karber method (6 (11, 13, 19 Table 2 . The addition of BUdR and mitomycin C to the tissue culture fluid resulted in 1.4 and 0.9 log10 increase in the titer of virus isolate 23.
Presence of dactinomycin in the medium had an opposite effect on virus isolate 577, decreasing virus titer by 1.2 log,,o.
Electron microscopy. Viral particles ( Fig. 1  and 2 ) are about 70 nm in diameter. The nucleocapsid has icosahedral symmetry, with 92 hollow capsomeres projecting from the surface. No envelope surrounds the capsid.
HA test. Hydrogen ion concentrations between pH 6 and 8 did not affect HA titers. Erythrocytes of human blood types 0, A, B, and AB were agglutinated by the feline isolates as well as by the three human types of reovirus. The titers were slightly lower at 4 C than at RT and 37 C. The feline isolates and human type III agglutinated bovine cells at 4 C. Erythrocytes of some rabbits were agglutinated by the isolates (20) . Primary cell cultures from cat kidney, rhesus, and green monkey kidney, and from guinea pig lung and brain and continuous cell lines L2, BHK-21, and LLCMK2 supported viral replication with formation of paranuclear intracytoplasmic inclusions. The inclusions had previously been shown to contain double-stranded RNA (C. K. Csiza, Ph.D. thesis, Cornell University, 1970), and reoviruses are known to contain doublestranded RNA (24) .
Reoviruses multiply in cytoplasm in association with acromatic mitotic apparatus (21) (27) .
Wong et al. (25) observed that dactinomycin does not enter Vero cells very efficiently. Since search of the literature revealed no data about the permeability of LLCMK2 cells to dactinomycin, an experiment was conducted to determine this. The results indicated that dactinomycin enters the cells relatively freely and inhibits the synthesis of cellular RNA.
Gomatos et al. (7) have shown that dactinomycin and mitomycin C inhibit replication of reovirus type III. In the present study, cell cultures of LLCMK2 were infected with isolates 23, 577, and 636 in the absence of chemical inhibitors and in the presence of BUdR (100 Ag/ml), mitomycin C (1 ug/ml), and dactinomycin (1 jtg/ml). Presence of BUdR and mitomycin C in culture fluids enhanced slightly the development of CPE and resulted in an increased virus titer of 0.5 to 1.0 logl0 for virus isolate 23. This is an indication that formation of virions does not depend upon synthesis and function of host cell DNA. Presence of dactinomycin in culture fluids also enhanced slightly the development of CPE; but, in contrast to BUdR and mitomycin C, the synthesis log,0 One log increase in titer of culture fluids (isolate 23) with BUdR and one log titer decrease in culture fluids (90% loss, isolate 577) in the presence of dactinomycin are probably significant. The mechanism by which these antimetabolites affect the replication of two of the three feline reovirus isolates is not clear.
The three feline isolates have hemagglutinating properties similar to those reported for reoviruses, particularly of human type III (2, 4, 9, 17) . Hemagglutinin titers were low. The viruses agglutinated all groups of human erythrocytes at 4 C, RT, and 37 C and bovine erythrocytes at 4 C, with no effect of pH in the range of 6 to 8 on the HA titers.
The isolates, as well as the three distinct human serotypes, agglutinated erythrocytes of certain rabbits. Although such HA titers were considerably higher than those with human or bovine cells, their routine use was avoided because this species of cell had a tendency to agglutinate spontaneously.
Correlation between the infectivity and hemagglutinin titers of the isolates was not routinely tested, since HA titers of tissue-culture fluids and cells were either undetectable or very low after infection (high infectivity titers without detectable hemagglutination).
Because of the ubiquitous distribution of reoviruses and their antibodies in various animal species (18) , it is difficult to produce monospecific antisera. Type-specific antibodies have been produced mostly in selected avian species such as roosters (17) and white domestic geese (1) . In this study, reovirus antisera were prepared in rabbits and hamsters. The first group of rabbits had low preinoculation HI antibody titers to feline isolates and human types I and II. Immunization of these animals with types II and III resulted in production of antisera, with extensive cross-reaction between the serotypes in HI and SN tests. Antibodies prepared against the feline isolates in a second group of rabbits, and against the three human types in hamster ascitic fluid, were more typespecific. Cats are susceptible to various respiratory pathogens. Myagawanella felis, herpesvirus, and picornavirus (calicivirus) (numerous serotypes), the most common agents that produce upper respiratory infection, spread rapidly from cat to cat, and often persist and shed from asymptomatic carriers for several months (16) . Human reovirus type III also produces a mild respiratory illness in cats (20) and spreads readily from animal to animal. In this study the cats were not reinoculated with isolates because of the difficulty of assembling enough susceptible cats free of reovirus antibody and complicating respiratory agents. Since reovirus type III has been shown to produce spontaneous disease in laboratory mouse colonies (18) , it was simpler to test the effect of feline isolates in mice known to be free of reovirus antibodies. Isolate 636 was lethal to 2-day-old NYLAR mice when inoculated ip. Mouse LD50 of tissue culture-grown virus was 2 log10 lower than its TCID5O.
Isolate 636 also produced central nervous system disease in a number of mice that survived the infection. It has been observed that the prototype strain of human type III replicates in close relationship to the neurotubules and has a greater neurovirulence than type I (12) . A close serological relationship has been shown between isolate 636 (as well as the two other isolates) and human reovirus type III by HI, SN, and gel diffusion tests.
